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vvr -y;^b r ^r:pvide high strength concrete mixtures 
^• : :vith.low wa^r^content, but which can still be effec- 
-;C iti !' e ^ y a PP^*!^ can be added to 

^:-^;^: the } mixtures. 1 ; ;For. example, water-reducing agents can 

ipn ^^^^ ixture ^ to employ less vater, while 
. V achiev *ng ^ initial fluidity. An example of such agents 
' k J is ? ulfo ^ a ^^^Phthalene formaldehyde condensates. 
r iS^S^^^^t^^^^^^if only aid\t^^uidity for a short 
^l^.|p^ iod °* ^i^S^^li^^ concrete "mixture stiffens *' 

-^^J^^^^eriod* Otiiex^water- reducing com- 
' "^^f f P?f 1 £?■ ons ' : ^0M^ampl e the ligno sulfonates/ and hydroxy- 
: :^0$^^ OKy 1 1 e the concrete to employ less - 
yMMS?^^-* 1 ^ ^chi^^iiuidity, bi^ i^ compositions ;also . 
^^V;^^ 1 ^ the^i^reo^iired for "thel concrete mixtures to 
... i;- et T v ^ By - dela ^ ; M 1 ?.^ e setting tiae : of, the concrete, the 
/; v ;;^ performance strength is unaccep- 

- . • y£i t Htiibly long . ^V. 

r \ . I *k^^S-^5 I V eous a ^ixt^e exposition suit-. 

" fc "M^^I? f ^ ctive ^ y /^id^concrete mixtures^ 
• .po^bsitiori comprising, 
(a) :a water-reducing agent, 12 

ND . — — ~ 
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y^'/ife)';';; a water-soluble polymer compo^f; : * 

>;^l|^^sition r and ;j af:;; ; ft^fPS/ - 

(c );.':' water. ; " 




cement'itious binding ^gent^.;, 

an aggregate composition; 
contacting said solids mixture with 
a functionally effective amount of 
an aqueous admixture composition ;.. 
as defined in any of the preceding 
claims. 



i: . ; > r v. 
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PROCESS FOR PREPARING CONCRETE MIXTURES 
AND A LIQUID ADMIXTURE THEREFOR 



This invention concerns the preparation of 
concrete mixtures. Included within this invention 
are dry blend concrete mixtures and liquid admixtures. 



Common concrete mixtures are mixtures of 
aggregate compositions, a ceraentitious binding agent 
and water. Such mixtures are employed in construction 
^applications reojiiring high strength materials, such as 
in preparing walls, floors, ceilings, and support columns 
and beams. 



1C ? ; \ The strength of the .concrete mixture is 

/jM***^** 1 to the amouilt: of water ; ^j>loyed in its preparation. 
.: : '^T!wically r stronger concrete can be provided by employing 
;less water in the mixture. However, there are functional 
:^£ im f tatior ^ to : t ?> e . minimum amount of. water which is 
15 . . ^ eqilir ^ dfc Fox^exampi^^ can become 

^tpo stiff to be effectively employed in its intended 
.^applications. 



' : -< L ~ 
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% ;^To provide high strength concrete mixtures 
I- with low.^ater . content, . but^whichican still Jae ^eff ec- 
tively /.appli d, . certain compositions can he /added to 
the mixtures^ >;For example^ Crater-reducing agents can 
;Venable;;co^^ less water ^while 

•;'^achi^ fluidi^-^0nu example of "Jiuc?i agents 

U'is sulf onate^d condensates . 

Howe ver>'5fiu<3>* agents only -:£i£|theVf luidity Jfpr, a short. 
: period of>time, and the concrete, mixture .stiffens, 
-rapidly after that period- Mother water-reducing com- 
positions, for example the lignosulfonates, \and hydroxy- 
/ carboxylic acid, enable the concrete to employ less 
' water and achieve fluidity, rfitit such compositions also 
extend the time required for the concrete mixtures to 
set. By delaying the setting time of the concrete, the 
time required to achieve performance strength is unaceep 
tably long. 



30; 



Some of the teachings available with respect 
to concrete disclose pumpable compositions having a 
<iispersing^^ent. and a gelling agent (U.S. .Patent 
4, 131,480) ;br^having cellulose ethers or polyvinyl 
alcohol or^ poly aery lie amide (U-S. Patent 4,069,062), 
-miscibiiity^i^ ^having metAylcellulpse water, and a 
chelating metallic compound X^apanese Patent Kokai No. 
1977-90528) i^Solding sand mixtures having a rapid 
. vharding cement VSa "polymer water "molding agent, a polymer 
. water-reducing agent, and optional ; components (U>S. 
:Patent 4;.13i/474), and additives raving gelling agent 
such as water; soluble cellulose" ethers , dispersing 
/agents such'~'as\ , .naphtiialene/fo]r)aaidehyde # and antifoam 
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; \ l^y In view of r the disadvantages of known methods, 

■ '.V^itti's desirable ,to provide concrete^mixtures and : a : /: : 
'^'\prpcoas/ for preparing them whicb;.ha^e;a :low water . . ; 
};^c<^ent, but which can be ^ffect^^applied over.> 
5 ' Extended period of ^ime , and whachWrjei /efficiently .'and 
• effectively prepared. 

m oneV embodiment this^fhvention is an iinprove- 
^inent in a process >of; preparing a. concrete mixture by 
providing a solids ; mixture having major amounts of a 
10 coarse aggregate composition and a fine aggregate 

composition, and a cementitiouss binding :.agent and then 
Vcbicitacrting said mixture with a wa^^re^ucing agent and 
N .>;v: -water., the improvement comprising incorporating a ; v... . :% 
fictionally effective amount of a Vater-soluble polymer 
15 co^osition into the solids , mixture whereby Uie resulting 
concrete mixture *as an extended time of effective 
fluidity over a concrete mixture of the same composition 
prepared without the incorporation of the water-soluble 
polymer. . 

20 V; . in a further embodiment this invention is an 

aqueous admixture composition suitable for preparing 
effectively fluid concrete mixtures )' the admixture 
composition comprising (a) a wat^r^feducing agent, <b) 
/•a-: ! .yater-soiubie polymer compositiqn';y:' : and/{c) water. 

25 Furthermore, the aqueous^a^ixture compos i- 

tibn of this invention provides tierskiiled artisan ; 
wit^. a .process for manufacturing concrete mixtures 
which have an extended time of effective fluidity over 
icSncrete mixtures "of, the same composition but which do. 

30 : ^S^»bloy the waterj-soluble polymer?^comppsi tion of the . 

■ • r ^v v • ■ ;:.:r-W.. v. . - - v.- ; - ■. • . ■ 
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aguebus^adD^xture cor^dsitibh* The proces¥^;comprises 
providirigSa solids .mixtifiretZbf a cemehtitdous; binding 
agent ,v^^fxne aggregate^and;* coarse aggregate/ arid 



conta^^ngjthe solids mixture with a functionally 
e f f ec^yej^oun t o f . ^e^fajg^eous ; admx xtur£.;?£omp os i ti on 
of thi^j£^^^ to 




« ^N : ^45urp provides concrete 

mixtures: and processes;: for preparing them which have 
a low .water content, but which, can be effectively 
applied oye± an extended period of time and which 
one effectively and efficiently prepares.^;'Con- ' 
crete mixtures prepared via- the processes ^f .this 
invention 5 ban be employed in applications in which 
conventionally prepared concrete mixtures ^are employed . 
Such applications include; v for example^ ^e?jpreparati on 
of high strength walls, vflobrs, ceilingsV' and support 
columns and beams. v .• : ;7^ r •- 
/ , '^ agent employed in 
preparing the dry blend concrete mixtures of this 
invention ^ are \; those agents [■ which can exhibi t : binding 
and adhesive properties ' ^upbn.fcdntact wit^^water. Such 
agents can be , for examplje^'ariy V-6'f the portl and cements. 
A functipnaiiy. ef fectiy^ the cementittous . 
binding agent -can be any|^ount^vw^ to 
bind all of the other -components of tte^^oncrete mixture 
toge ther ■} As 7 . used herein^.^llVanouh.ts' ithe concrete 
component^v-are . based on weight Mparts of Cementitious 
binding agent;. : ".WP^:; 

■ ^ -.^lvv ^^Aggregate compositions '.compris e^-the ^major 
component" of the concrete. • Typically, more than one 
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tjfpeivof aggregate material is employed int preparing ■ 
concrete compos itibns.;$ One .aggregate. canVbe a fine 
aggfega^ which 

cpncretei;; aiici imparts <some element of strength. Such 
fme^aggregates can be^com 'd of fxne particles. • 
TheselpaxiJ.cIes impart tyblume by residing: between the . 
; particles .of cementitid^ other ^> 

components of the concrete; ,;.¥.An example^of^a suxtable: >r v ; 
fxne aggregate is sandi^whxch xs acceptable;;tmder AST*? 
C-33. A major amount of /fine aggregate is employed in 
the concrete mixture. A major amount is an amount 
which is greater than the amount of. cementitious binding 
agent .; : Such amount cafij >ary -and typically (ranges f rom - 
about . 1.7 5 to about 3 parts , preferably about 2 parts 
based on weight of cemehtitibus binding agent, although 
any amount which can provide the desired volume and can 
be bound by the amount :Of binding -agent" is sufficient. 

: ?4 >-p ^ A second aggregate composition can be included 
to id^art. the desired physical properties, such as 
strength, physical appearance/ electro-conduccivity and " 
the like , .to the concrelt^ composition 
is corirprised of a major Vi^ount of particles which are 
iarg^'-^ai^the particles . 
Such/ particles can be?M inch (0.6 era ) in 

diameter : Jor 1 larger, depending on the applicatxon. As 
in the lfitie.Hkgg a coarse, 

aggregate :': ; is : ;:emp loyed;J||^SUch^ -'amount cari* \y ary and 
typically ranges from ^; about <;i.75 to about i, prefer- 
ably about 2 parts based on weight, of the .cementitious 
biadiiig, agent, although any amount which can impart the 
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•v; '^An ; eiraount of 'water is employed in preparing 
the jconcr^te ..mixture, .^hibh^dls'. snfficient ;-$Q; activate 
the I amount of binding agent and to provide an effective 

•typically ranges 
about .0.4 

to abput|£ . 5 parts based on 'weight of the binding 
agent; ^.alttough Vany ^ amount:, which can perform the Jfunc- 
tions*±sjfi^ ^employ the 

minimum ''eubduhtf of water' necessary to perform the func- 
tions. 

...The aqueous admixture composition of this 
invention is comprised of specialized components which 
perform certain functions in concrete mixtures which 
employ the aqueous . admixture . Therefore, unless other- 
wiser stated, as used herein the functionally effective 
amounts of; . tie ; components of the aqueous admixture 
refer to their respective functions in a concrete 
mixture, and not to a function in the aqueous admixture 
itself . v^W v:sv^if, : . . :*iSF^r&---. ■ ' ' 

The water-redubing agents employed in pre- 
paring, the .concrete of .this invention are 
those .p6I^4r^pmpbs aire known to maintain 
. the, r^Xuid 'properties , o f thel concr e te mi x ture at a 1 owe r 
amount of^vwater ^ comp^ed ;toV.t^e.:.iluid properties of a 
concrete mixture which does ,'rriofc- contain such agents . 
Such agents "^rfe^beiieyed to aid in dispersing the 
cementitious binding agent ^ throughout the filler and 
aggregate ^materials . Therefore, less water is required 
to proyid^a Concrete mixture which is effectively 

,f luid >^S^an^ples ,v: ot j'such^iter 5 ^ reducing agents , \ also 

• -•• "t^v^^-i-c^^s^^^g^'U-*: • -••■'••» >.-:->.r<-;. ^f^^^'-: • •- :\- ■•• 

[known ;as;Hplastacizers; a sul- - 

, : : -yy-^k^mM^^ : v.. •. . .. -■ : . 

tonated /naphthalene formaldehyde condensate, sulf ona ted 

• . •>"L^;\- . • '• " ■• ' '" • 

'■ ■ > ^'.::-iV-;;. y^.*-, ■ ' . -* . - 
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melam^e^b'rmaldehyde "condensate, theSiignosulfonates, 

•r;?^?^^^^^^ 0 ^^S? nd the ^ i ^^?^! e U P ref erred 
; ;ya^rgt^ucijig -agen^^f^e .-1^ e sulfonated, melamine and 
'r^ptitw^ of their 

Typi&^ can^reduce the amount 

of .■water^reguired to; provide' an effectively fluid « 
concrete : : maxture by fat least about 5 percent, pre- 
f erably at least about 12 percent, and most preferably 
at least, about 20 percent based on the amount of water 
re^kjsd^tp, lprpvide : .-a^^nular degree of fluidity in a 
concrete mx^ure which ilbes not contain" the agents. 
The .w^ter^reducing agents are available and prepared by 
knovnr^^liods.. . - / 

water-reducing agents 
employed in the liquid admixture can vary and typically 
ranges r.-from about 20 to about 60 weight percent, pre- 
ferably|f^ :abput;35^-^bout 55 weight percent based 
on total.; weight of aqueous admixture, -although any 
functionally -effective '^^nount which .can provide the 
■ef£ec€ag^^ to concrete mixtures 

containing; -ah ^amountgo f it£e 'admixture -\ls - sufficient 1 

,;:,A cainor amount of the water-reducing agent is 
employe^^^j(.tlie dry blend/ concrete mi xtures. A minor 
amountas^an amount s^t^tially less 'lian the amount 
of cement'itious bindingTageht employed- -V.Sii.ch an amount 
can ya^ry^^iid typically Ranges from abound :3 to about 
3 percrat|gpref erably About 1 percent based on weight 
0 ?-,c^np^ious binding agent, although any an 



amount 



tlieVeffective degree ^fluidity is 
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."v.V j>: *v"^*iv? .V;". v " " . 



5 water-soluble polymery of 
- : ^ ^ ^ which ^ 

toown ./to xnhibit/,:t*^ r^rtain 



10 



15 



20 



inter- 

effect 



• ^^^^f f e^bi^: an effective fluidity over an 
extended time periopr^g^'is also observed that although 
^^"l^ctive fluidity's extended, such polymers do 
■^M^M^^f* 0 " 1 ^^£??&*in*' ' nor/^e;./effective strength 
• ^ffiSffiF**** .co. crtte';;;;;.Such concrete jaixtures 
e ?^ b ^:t c ^™parable tcbmpressive strengths to concrete 

prepared wi^^ut f water-reducers and/or polymers . 

:•• -.^^^ h Polymers '^e;\the : • wate^-sol-- 

^^Ill^-V :t ^ e > alg ^^^' p ^ lyvinyl a i^ol, polyvinyl 
ac ^^^ ;^. e polyacicylaittides, and others; Preferably, 

3 ^?^^5°*? lble c& }?-MS^^P xsr is employed. Most 

' pr *^^§T^iK ^^l^^^y^l^.^y^iil®!? 8 ". is employed. . 
SU< ^ : P ^^'^tv? i i e '^ft^K > y:. iP^^SI^^st -For 

• ^*^^l^^ e ^SSilS^ in g^5S^' example, V 

•25 an|yj 

f oj^example ; U . S . Pa^n^4^77 > I 

' - ; • . •wO^ -, ;.' . • 

A functionally, ef fective amount of the water- 
^ s< ?^M^^^ r • i s^^i^ ..Imiuw^is sufficient 



|||^ mixture / 

• - ov ?Z^^*P? °£ tim§|gjg^ to 
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diyllStfend^ vary and 

/tOTi^ia^tangies^ SrOTtalibut^O : 01 to fjbtiptf:} 0 1 percent, 
prexerably :from abbutfeb i OlS to 'about.?. 0.: 0'2.: percent based 
\on5^x'ght?6£ cemehtxtious binding agerit ; -;al though any 
amount- which is sufficient to extend ,t&e effective 



fluidity: can be. employed; \ ••4>.&4&'. 
,? : ,v .f unct^pn^ly; -'effective -■'amount" ;of the water- 



sblupIe|:^ol in. conjunction with the 

wkter^xe^Ucing :agejxt%i nlitha -liguid admixture concrete. 
Such.^|tooitot -is sufficient ;.;to extend the ...time of effec- 
ti^eKfiuidLtty of l^e^concrete mixture. -Such polymers 
! ar^Tcnown\;to thicken^agueous systems, so the upper 
limi t;^n^bhe amount employed is that amount which so 
tti£cKe^x0k& CaquebuS:^<^xtur.e' that^it cannot be effect 
tively ^provided ^b#ra\fc6flcrete mixture ;or the concrete 
. mixt;u£e|i£^ amount can 

varyM&rid£ about V 0>1 to ahout 0-7. 




'_: ture#wi^ is sufficient to extend 
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. •^^•!:--crosslinnng£agents...'ar ^ : *£or>example , the aldehydes or 
;.^ald^^^^wa th ; glyoxal :#^ing : pre f erred f or hydroxy- 




reverse 

the*. c^osslS'iLking effect, vfsuii^ble cros slinking methods 
10 are disclo^e^ in r for example, U.S. Patents 3,489,719; 

.^^^^Q^.of water vis ^employed in ;the liquid 
admixture^&odinient of this invention to provide an 
effectiyeS^^id mixture of the functional components. 
15 Prefer ably @?such amount is sufficient to form a solu- 
tron .with /pie. water-soluble polymer composition to 
facilitate/j^xirig with the othei components of the 
. aqueous admixture. The amount .can vary, and typically 
ranges from ^put.;4P to .about , \80 ^eight percent of the 
2ti;. t/ te£ai weigb^ any amount 

mixture can 

^^^;-:-*e ^Rlpyed^iti^fs; preferred ^thatOdisti lied water be 

of the 

admixture is - avoided . ) 

: "- 2 ^J""' """"^^ added to the aqueous 

v admixture to^^rfprm o Uxe'r^e^xralile functions For 

r^;.-..^ the concrete 




>agent to . the aqueous 



, ^admixture. , f> ^ ' 
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> \ Su± tatole oaming agents are those polymer 

^;^coB^;sitions knovm-t^ inhibit the formation of bubbles 

by -reducing its surface 
% \i J^iaijinV Examples arb the organic phosphates , polysi- 

' S ^|^^ and alcohols.. 

^f^^^^j^^ot t^*~^ vary and 

v^;t^icai^ 0.1 to about 5 weight 

■ ; ;^£er^ about 0-1 to "about 4 weight 

y '^Vj?^c»%';p.f the -.total J/eight of the aqueous mixture , 
10 'f/ fi^§ugh : ahy fixnctionally effective' amount sufficient 
: to inhibit the amount of bubbles which can form during 
^agitation \of the. concrete mixture can be employed. 
V^Such}.agents are readily commercially available. 

"^^^Vi^'Vln'' view of the fact that the water-soluble 
15 polymer [compositions, especially the cellulose ethers 
• ; can^^hicken aqueous solutions, it is desixable that a 
.Y^^^ of a viscosity reducing 

agent be employed in the aqueous admixture, suitable 
ag^^.those liquids which are known to be sub- 
: :20; : -^t^ water . It is also advan- 



f .-^25 




tagebus that such liquids have minimal reactivity with 
■the.;o^er ^components if the admixture and concrete. 

the alcohols and alcohol 
.ethanol, isopropyl 
propylene glycol . A 
■ ■^••v." vfu^QtioM of the /viscosity reducing 

.^serite;^ sufficient to reduce the viscosity 

Viv?; : "-x"-". °V^^^?? , 4 eous admixture itself to render it a more 

.. wrkabie -li^id. Such amount can vary and typical iy 
30 ranges uirom about 1 to about 5 weight percent, pre- 
^ . "fer^^y^rpm . about i.!9; to about 4 weight percent based 

* < S^^S^sl^Pf'- aqueousiSdiiicture ; • although any amount 
su ^|^^Mf^to impart,|he ^desired viscosity to the 
$)MM a^xxt^elcah be employed". '■'•/-: "■ 
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'V^&^ihe aqueous admixture of this invention can 
be "^pi^i^ar^^n any maimers :; as. long as upon addition to 
a fconeretfe -'mixture, the components can be substantially 
ui^fj^OT^^ispersed throughout. The admixture can be 
in-air^ of the 

admxxture^can form a true ; solution in which the indi- 
vidual^components of - the ^admixture are ;substantiallv 
homogene^^ly ^ dispersed r.throughout the /liquid phase, 
Colloidal f ^Sd" mi cellar solutions are also suitable. 
The admixture can likewise be a mixture of two or more 
miscible. liquids. Two or more immiscible phases are 
suitablje^as/long as the phases are substantially stable 
for tte^pe'riod of time required for the addition to and 
dispe^xipn^thutoughout the concrete mixture. Aqueous 
dispersions and emulsions are also suitable. 



;;,-As. used herein, the expressions "effective 
fluidity 1 ?-^S"effectively fluid", and "effectively applied 11 
refer to the fluid-like properties exhibited by the 
concrete"; ; mixture during preparation and application* 
20 An effe^t£y<eiy fluid concrete mixture, for example, is 
a concrete ^mixture which can be readily agitated to 
sufficiently'. wet ail of the components of the mixture, 
and Vhich^cah be readily ;.;"workaible to be; effectively 
applied. ^:kn ^effectively, applicable concrete mixture, 
25 for eximplc^can ;be reRdi^y_/ipplied and can subs - an- 
tially./a^ere to the desired surface or structure. 
Such properties can be measured, for example, by the 
slun.p £e^^;i^as defined in^AfePM--C^.1.43 . In:..s.uch .a test., 
a concrete.jraixture is prepared and placed in the fru- 
stum of -cone. After a period of time, the cone is 
removed ;^and;i the distance ..th at the concrete mixture 
drop? 'i^Seajsured. The test ."is repeated at regular 



30 
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intervals! . "A:;fluid concrete mixture drops after longer 
periods .aVd^istance close /tb^the distance it dropped in 



; r ..-the initial^est. ^, When preparing a concrete mixture by 

the process \o£". this invention; and comparing its slump 
5 test resists ^against a concrete mixture of the same 
compos itioh^^but without ^e^ incorporation of the 
w ^ tier-soluble?; polymer composition, the concrete mixture 
of this i^jjejn^ over time better. 

.:"/' That is/itcomrajred with the iambunt of initial slump, the 

10 concrete -lui^ures'of this invention can slump closer to 
the initial v sl iimp amount than do other concrete mixtures 
Therefore, . the concrete mixtures of this invention have 
an extend^- ^ime of effective fluidity. For example, 
the improved ^pncrete mixtures can slump closer to 

\* . ^ heir ;init^^liJunp compared with other concrete mix- 
tures af^r^O.minutes, preferably after 30 minutes, 
inore preferiKly after 40 minutes, and most preferably 
after 60 minutes -.when tested according to ASTM C-143. 

^^^^r^ictice the improved process of this 
20 invention; Jthe. amounts of the cementitious binding 

agent, the .filler material, and the coarse aggregate 
.. ...material are&combined to provide a solids, and pre- 
ferably a;^u^^n^ially dry^sb.lids, mixture. . By "sub- 
;:stantial£y|^ except for the 

^.?.Vij.?P°^ st H r ? .under condi- 

"*y:.Vtions -.ofvp^^ added 
. : during the tmixing of these ;cbmpohents. The water- 
■ ;:soluble pol^er^ompos i tion {<ca^b^ incorporated into 
the solidspiu^tttre in. any i6aim£r " which can substan- 
30 tially wd^nly^dispe^se^tlhe water-soluble polymer 

referably, the wat 
substantially dry 



ttrcughout;ti^:^pUds mixture. . Preferably, the water- 



tion- :is a subsi 
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powder^MnSlis first intimately mixed with the cemen- 
titious^WndxM- '1a"geDt/' 5 . ,v 'Tliis''mixt:ure can then be com- 
bihed^^tte^the filler and coarse aggregate materials . 
'A ;fiinc^^'ra®y : <ef f ectiwt^oynt>of the water-reducing 



• : A:S 5 --.s v <: > agenfe^d#ater; are then ^admixed with the solids-polymer 

' — — — ls in a 




agent and 

v^^^atei^^^^^ea ^i^lt^ously//as a liquid mixture, 
Wf-V or in;^se^ence • with either the water or the water- 
10 -reducin^;agent added first. Preferably, the water- 
-reducing-a^e water are added simultaneously, 

. alt^b^||^ding ; -the .water, first, followed by the 
I additiont^fCwater-reducing agent is also acceptable. 

: The cpmp.ofientil 'are mixed until a concrete mixture 

.15- having tSe^^eisired effective fluidity is provided. The 
'.concrete-; mixture can then be employed in its intended 
■ application;^:^ 

v. j^^The' 2 aqueous admix ture of this invention is 
useful ^ii^ mixtures with an extended 

time of -eHective fluidity. Such concrete mixtures can 
" ; .*'.'., be /prepue^by/:cbnvezitiohal methods with the aqueous 
§ - ^admi^^ the .amounts of 

aggregate, and coarse 
. ^ aggregate are combined to provide a solids mixture, 

♦^25 prefer aBi'^^s^stanti ally mixture. The 

v^vt^/V s agitation condi- 

. t ions, with.^a functionally effective amount of the 
- agueousVya^ixture and, optionally, an additional amount 
of water -ttbtwb vide an. effectively fluid concrete 

as long 
:formly 
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diajpersed t^oughout^e solids mixture. The aqueous 
^ mix water can be added simul- 

J^f^sly, or sequentially with either the admixture or 
; .^^^ Within the simultaneous 

- : ^-S;^ of addition wherein 

■'/•Ss^pme^of.rthe functional components; e.g.,, the water- 
4 -::>^Maucxng. agent; Twat£r-soluble polymer, or anti-foaming 

or separately to the mix. 
• r^water. Alsp, in th^ ; simultaneous addition embodiment, 
10 : -the amount of mix water can comprise the aqueous admix- 

.:.-:^^?^ of " the invention. Preferably, the functional 
>-*'\? l &^cbiBppnen'ts f the water-reducing agent, water-soluble 

v ;polymer and optional components, are combined initially 
; .' : : ^?^>^|piwide the aqueous admixture, and then the prepared 
\ 15 . ,^??. ua admixture is .added to the mix water. This 

mettod ; ;of addition can substantially simultaneously 
>v-< V- of t±ie' functional components of the 

v^oi^xjture uniformly throughout the concrete mixture. 
* .... "Tte^amount of the aqueous admixture added to the con- 
20 • typically ranges from about 

#^lg^tp about 0.1 ai^ preferably from about 0,03 to 
- :^but 07 parts' per "pari: of cementitious binding 




25 v^ally^ffectxve ;amoiints^s needed! For example, air- 
■ "^i^?tttr.jilning agents/caLhfbe added to the concrete mixture 
~ such as 

:;-™t«rw,t^^^ and vfcbeC;; like can be added ,to.-.inhi-bit-.-the- 



• ; = -^^I^^^^S^ ? f '-^^^^l^^^ '^ uri n ^ agitation of the concrete 
:30 v^jnxx^ their method of 

known to those skilled in. 
to 'tie practice of this 




n tv' ^..^ >. r --' 
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■ -^^«S^v "/i'V- Tke ".?SS^^i?3 examples are intended to illus- 
''• : '/:txate' only, and hVttiiinit the scope of the invention. 

"*\ W-. : 'A conc rete^ mixture is prepared as follows: A 
5 ^ subst^tially .<dry:^lntimate mixture of about 11 kilo- 
^ ''&J$* Portland . Typ<? 71^<:ement and about 1.63 grnras of a 
yylbyteoxwxpPYl me^ylcellulose having a hydroxypropoxyl 
.-molar substitution from about OJ to about 0.35, and a 
methoxyl degree of .substitution from about 1.1 to about 
10; 5, .-and , a . viscosity /pf about 4000 centipoises measured 
' ^S^°H^ S a ''*- solu tion is provided. This 

- -:!^^ r ®.vA s ^ n ^ m f^Ayi mixed in the ""substantially dry 
form with about 23Tfeg of sand acceptable under ASTM 
c ~??/ ^nd about 23.^kg of gravel comprising a major 
15 amount -of particles" greater than^ about thcee-ei.gh.ths 
in^.(0.-9 : cm) i^^^meter. About 3.5 g of an air- 
vC^i^^^ 119 as Grace AEA^ by the W.R. Grace 

'-" * ir content of 5.5 percent 

' concrete ^mixture . To this substantially 
20 homogeneous substantially dry mixture is added about 

/' 2 *f&£^f^ a .; cond ^^s0a^sulfonated naphthalene formaldehyde 
^ : . known as I CI '-Mighty 150® , 

; ; ^3^a£le from •^^pci^\Americ^ Co and about 4.4 kg of 
• water .V • • ■' • i . : 

25 j Th e liquid ^components are substantially mixed 

• "^£1^^ components to provide an 

; ^SMM^^^ Y f luid^oncrete mixture . The concrete 
' ^Hure; is • sub] ectetio ; >ASTM C-143 slump test, and its 

minute intervals over a ninety 

and 
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• .y- W ;-:;VJ&r-::/.r • * • . - - 

- .//^^^Jpr^'. ... .. . ' 

■ - * v^uT'^.^-'V^-^ • . ... ; 

•• -. "'--^ Comparative : A g i.T' ' 

- *■ ;;^r^r^^^;-^:- : . • ...~;*-.' : ^-: 

^^^^£-:^ • ;,: A -concrete mixture is prepared by mixina 

■ ^^substantially dry state about 11 kilo- 
• .r^^^^S^t^^^^ : Type 1 cemen t, about 23 kg of sand 
■'•'S C - 33 ' :and about 23 kg of gravel 

. • ?<* - ^®S P ^ iS±ng -^^^ CleS greater three-eighths inch 

■VpS^PIpS^^ ' '^l^ 6 ^' About 10 g .of an air- entraining 
^^l^? 1 ^' . sold ;;H^ce' AEA®. by the W.R. Grace Co., is 
'^^0^0??** to pr ^M ^ air content of . about 5 percent in 
^inal concrete . mixture . To tbis substantially 
t\ ifL^?? 0 ^^ 60 ^/^^.^ 1 ^ mixture is added about 219 g of a 

- V>: ?SS& denSed ■ su i^°! nated naphthalene formaldehyde liquid 
[y ~ -reducing^agfent known as ICI Mighty 150® available 

%v^^^^^^^he ICI^Am^rica, Co., and about 4.4 kg of water. 
^MW^. ^^° nen ^f'ffe mixed to provide an effectively 

^iviid concrete. ^mixture r and the mixture is subjected to 



v - to AS ™ C-143 . Its slump is 

; ,^^g^sured at r ten. minute intervals over a ninety minute 
^'^sults are compiled and provided in Tab 
^-^WBl^^- c< >lW^ ; , Comparative A*. 




-Vj "t 
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TABLE I 



Slump 



^'^rswssffigap^e 1 ^^'-'': >\ v • -X ■£ Sample 1 

^ : ;.:^3^ Time (Min) ; '>'..; •;•'"' Inches (cm) 




.10/Q? \ 



40 
50 
60 
70 
80 



■ : 8 -i?",.v . . - f - • *Not . an 



'■3* v-w**6.7 

!^ 6.0 
5.5 

'"-.^ * 5.0 
4.2 
3.5 

- 3-5 



(18.3) 
(18.3) 
(17.0) 
(15.2) 
(14.0) 
(12.7) 
(10.7) 
(8.9) 
(8.9) 



exiarople of the invention 



Comparative A 
. Inches (cm) 



7.2 
6.0 
4.2 



2, 
2. 
1. 
1. 
0. 

o. 



(18.3) 
(15.2) 
(10.7) 
(6.8) 
(6,4) 
(4.3) 
(3.8) 
(1.3) 
(1.3) 



: 15 & y The -data:in Table I illustrate that the 

^ according to this invention 

••: vi0 ^(Sample>l) retains its slump after twenty minutes, 

'■ ^^-.'CQacrete mixtures (Comparative A ) of the 
" ..' :v U-M?. 3 *??: composition ;^bu^ which do not incorporate the 

:;v ^T^5?--^^^^^^fc^^^T^ ^ °^ ^^^^ -^r ^jfe^^^y 1 ^^ 1 * 1 " <^oi»l><^s i ^fci on ( hydroxypr opy 1 methyl- 
*^*v^:'^Si^M3&i^oifie V* in t%"preparation . 




s. prepared by combining 
hy^oxypropyi;methylcellulose : 




■ * .v.- rt-.V-' L-^Vj r^v --;>' •• 

■ - V r ' 33>297A-F 
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- \"*k£ naphthalene formaldehyde condensate water-reducing 
. ^i;>geAl^Bpld as ICI Mighty 150* by ICI America Company, 
-\rS-Jafia.v^g^bf .a silicone polydimethyl silbxane anti-foaming 

./• \^.. : ;agto^8pld as H-iO Antifoem by The Dow Corning Company.. 

dark-brown thick syrup-like 

; v'n'v''* - ; - . : -: •••••• ■ • ". • . - 

"iS^^^^fev^^^ 11 ^ admixture "B" includes a viscosity • 
y'^r^^^^^d is prepared by combining 1.65 g of a hydroxy- 
propyl^ Jie thylcellulose having a hydroxypropoxyl molar 



10 



15 



20 



substitution from about 0.1 to about 0.35, and a methoxyl 
degree/of substitution from about 1.1 to about 2, and a 
^viscosity; of about 4000 centipoises measured at 20°C as 

a^2 -jpe^ent solution sold as Metbocel K4MS by The Dow 
^i^ei^cu Company ' ' g of distilled water, 219.5 g of 

^|s^ formaldehyde condensate sold 

♦^a^^^feghty "150® "by ICI America Company, and 5 g of a 
sili^pne .poly-dimethylsiloxane anti foaming agent sold 
; as;||l^Antifoam by The Dow Corning Company, and IS. 4 g 
of isoprppyl alcohol* The liquid admixture is notice- 
^l^l^ess^riscous toan liquid admixture "A". 

: -J/^y^'-j ^ t . v> / : 'V-i'.^:' . . .':*. .•' 

;^:t^.^|;,;^;A concrete mixture. Sample 2 , is prepared by 
remixing state about 
/vtijocg^ojE! ipdrtland '-rType-I 'cemeht, about 23 kg of sand 



_ -under iASTM \C-33, about 23 kg of gravel . 

.-■ ^ -i ^ -than/about three-eighths 

About 385.2 g of liquid 




... ^dfe^t^e^A 



is added \ to -about 4i4 : kg of mix water/' 
stirred into- therr-suhstan- 
of cement; sand, and gravel, 
o^ide^an effectively fluid concrete mixture. 
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Pl^vC - . -20- 

*' -?i"iVrV-- Tlie concrete mixture is subjected to a slump 
/fv^^test according to ASTM C-143, and its slump is measured 
v^J.^&at ten-minute intervals over a ninety-minute time 
period. The results are compiled and provided in 



•:-:V<?5;^Tabie II under column Sample 2. 



C -aM£&*' } ^ A second concrete mixture. Sample 3, is 

" ^prepared as above and 403.7 g of liquid admixture "B" 

is added in the same manner as in Sample 2. The concrete 
■•^.mixture is subjected to the slump test. The results 
10 f;^ are provided in Table II under column Sample 3. 

. Comparitive B 

A concrete mixture is prepared by mixing 
"together in a substantially dry state about 11 kg of 
^ port land Type I cement/ about 23 kg of sand acceptable 
■- lS/iv- under ASTM C-33, and about 23 kg of gravel comprising 
^V;^-:-"p|frticles - greater than three-eigths inch (0.9 cm) in 
: ^^iiameter ♦ To this substantially homogeneous and dry 
•;.;^/mixture is added about 98 g of a liquid water-reducing 
^ ; ;:^MI§^gent; known- as -^JjCI Mighty 150 ., available from ICI 
■:::/26^0^i^r±c& Company/ about 4.25 g of an air-entraining 

;"> agent sold as Grace Air Entraining Agent by the 
/\ /-"vM :i .Wi'^V. ; Grace Company, and about 4.5 kg of water- The 

^components are r mixed until an effective concrete mix-. 
^•V a^p&tiixe-.is provided." J The mixture is subjected to a slump 
\ ;,25^||t'est;:;accordiiig; ;to : ASTM' C-143 and its slump is measured 
^0^|^|^t |ten-minute jiritervals over a ninety- minute period. 

results ar^ ; |coip i 1 Ld - and ' ~p rovi de d in Table II 



tip^hder coiuran^GompaEativetn 
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- *.' 

•. • 


Table II 








Slump 






..." S ampl e 2 


Sample 3 




(WiiOh^quid 


(With Liquid 




Admixture A) 


Admixture B ) 


-.- Minutes) 


Inches (cm) 


Inches (cm) 












7-5; (I9;i) 


6.5 


(16.5) 


l \ 20 

;* ■ • - 

■ ,/-^>/;V:'-.0;30 


7.7 (19.6) 


7.2 


(18.3) 


7.7^ (19.6) 


7.5 


(19.1) 


• 10 . 4b 


7.7 (19 6) 


7.5 


(19.1) 


• ■ •.: ■ - 


7.7 (19.6) 


8.0 


(20.3) 


• . •. •. * *. 


8.6 X 20. 3) 


8.5 


(21.6) 




7.77^X19.6) 


8.0 


(20.3) 




7.7 L (19.6) 

- / \ : -V/. ■ 


8.2 


(20.8) 


.: : 15 ; -a^i- , 90 '• -■ 


: V :. 
,;'7.2^^^) 

.' - -tv'-'v"?.-^ '•' ' ■ 


8.0 


(2023) 



Comparative B 
Inches (cm) 

7.2 (18.3) 

6.0 (15.2) 

4.2 (10.7) 

2.7 (6.8) 

2.5 (6.4) 

1.7 (4.3) 

1-5 (3.8) 

0.5 (1.3) 

0.5 (1.3) ; 



^^^phnr example :.o^^tiie .invention - 

^-^^i^^' v The - daita^i^Table II illustrate that the 
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.THE CLAIMS ' DEFINING THE INVENTION ARE AS FOLLOWS 4^.^;> 

1- An aqueous admixture composition suit- 
able for preparing effectively fluid concrete mixtures 
said admixture composition comprising 

; (a) 5 " a water-reducing agent, ^ 
5 ,i .4- .(b) a water-soluble polymer compor 

sition. and 
(c) water. 

2 . ■ . The liquid admixture composition accord- 
ing to Claim 1/ further comprising 

10 ^'jtSJ^an ef fective . .amount of an anti- 

': r.-i'SA'. \§ l : " : " ? -foaming agent, 

3. .^^The liquid admixture composition accord- 
V'-fc^W '.? 0 . cia ^ i .of22, further comprising a viscosity. 
vp^rediicing agent. yr-'/-:'.- 

i5 . ^'r. -vj^? liquid admixture composition ;accprd- 

: ^ ing tb:- .Claim Ij/ wherein said waterr-soluble polymer"/^.-' 
;/ 1\^^?. s i^ ion is' -^/^water-soluble ^ceiiulo.se^eth&r^r " : r>- "' : 
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6. The liquid admixture composition accord- 
ing to Claim 5, wherein said cellulose ether is a 
hydroxypropyl methylcellulose, and said viscosity 
reducing agent is isopropyl alcohol. 

•:V-'*" - 

^* ^ e liguid admixture composition accord- 
ing to Claim 2 or .3, wherein said water-reducing agent 
is a sulfonated naphthalene formaldehyde condensate, 
said water-soluble polymer composition is hydroxypropyl 
methylcellulose, and said anti- foaming agent is a 
silicone polydimethyl siloxane. 

i . 

8, The liquid admixture composition accord- 
ing toclaim 7, wherein said viscosity reducing agent 
is isopropyl alcohol or triethanolaraine. 

9. The liquid admixture composition accord- 
ing to Claim 8, wherein said water-reducing -*ent is 
present from about 20 to about 60 weight percent, said 
water-soluble polymer composition present from about 
0.1 tov about 0 : 7 weight percent, said anti-foaming 
agent xs present from about 0.1 to about 5 weight 
percen^, .said water is present from about 40 to about . 
80 ■•5?$?^ P ercent > and said viscosity reducing agent is 
present from about 1 to about 5 weight percent based oh 
total weight of the admixture. 

.■■':.#i^>/ The liguid admixture composition accord-' 

ing ^! l f5 l . 9 r where in said cellulose ether is ^temporarily 
crossiinked with- a^dia^deiiyde.. 

^^^h . ^^^ ^^^^ 3 ^^^^ 11 ^ composition accord- . . 
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12. The liquid admixture composition accord- 
ing to Claim 11 , further comprising an amount of a 
hydroxide Composition sufficient to reverse the cross- 
-linking of said cellulose ether - 



;jl3> The liquid admixture composition accord- 
ing to Claim 12, wherein said hydroxide composition is 
ammonium hydroxide. 

. .*/"*• * 

A process of providing effectively fluid 
concrete mixture, said process comprising 
. 0 (a) providing a solids mixture of 

J. (1) a cementitious binding agent, 

0 " : " ' and 

(2) an aggregate composition; 
(b) contacting said solids mixture with 
3 a functionally effective amount of 

an aqueous admixture composition 
as defined in any of the preceding 
claims . . 

15- v The process according to Claim 14, 
D further comprising 

. '~' contacting said solids and aqueous 

V:Vw admixture ! wi th an additional, amount 

- ."?4V!-v*" : --.. = *.- of w ater /sufficient to provide an 

«• /-i./.. effectively ;fluid concrete mixture . 

5 , ; 'v : ^^' : & In a 'processjpj^ ^preparing a concrete ' 

■■ .mi^ture:^^p^iding a solid^ : mi : irtu're having 'm^j or 



.amounts bf;a,^oarse ago^egat^pQmpbsition and a fine 
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agent .and v : ater, the improvement comprising incor- 
porating a functionally effective amount of a water- 
solubl^/pplymer , composition into said solids mixture 
whereby^ mixture has "anVextended 

../.S, time of effective fluidity over a concrete mixture of 

the same .composition prepared without the incorporation 
of the water-soluble polymer, ./'T---V 

17. The improved process according to Claim 

16, wherein said water-soluble polymer composition is a 
10 water-soluble cellulose ether. 

>v 18. The improved process according to Claim 

17, wherein said cellulose ether is a hydroxypropyl 
methyl cellulose ether. 

19 . . The improved process according to 
15 Claim 18, wherein said cementitious binding agent is 

Portland cement, said fine aggregate is sand acceptable 
under ASiM - Cp33 and said coarse aggregate is gravel 
>, having a majority of particles having a larger diameter 
-: than t±ie filier material particles. 

'^Jf^^v. The ^Proved process according- : to Claim 
v?.V ° r ^^? in the w *ter-soluble polymer composition 
: is a s^stangally dry powder and is intimately" mixed 
with t^e c^ntitious binding agent, and saidjantlmate 
mixture is :^tfeen mixed with the fine aggregate' and 
^S ; _- -coarse aggregate. ' 



5^^H|;;'. 'J^^^^$^- improved process accprding^t$.v.,-.^ • 

"^^K^l^ II^^Bp Said wa ter-reducing agent reduces the 

i rcd in^pr^paring an effeltx^ly 
Z* flurd concrete .mixture by at least about 12 percent 
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; : e^; COmpa±:ed tQ,the water required in preparing ari^qually 
r -1^. • e^ectiyel^JciLuxd. concrete mixture without tAe ;a^dition 
. of said water-reducing agent. -"-vv.V:" : /-n. 



22^ The improved process according !jto""y - 



•i<i^^ F3 aini 21 w ^^9i!ffi .". jabout 1 weight: part of said Portland 
: -^/^/ cement '- fromj&oul: 1.75 to abo^3 parts by we^p^Vof 
'^#^-^ aid fine -aggregate, from about|s.;75 to about ?3''patts "'■ 
; 7.v. -by weight pfijsaid coarse aggr^ate, ' from abou^a^to 
about 0*7 parts by weight of water, from about- tf. 3 to 
about 3 percent by weight of cementitious binding agent 
of said waterVreducing agent, and from about 0^01 Uto 
about 0 . l weight percent by weight of cementi£xous' J 
binding agent: of said water-soluble polymer are employed. 



.10 





15 



20 



23. : A concrete mixture of any of the pre- 
ceding claims wherein said mixture has a slump value 
closer to its ^initial slump value after twenty minutes 
compared to the f corresponding slump values of a con- 
crete mixture prepared without the incorporation . of the 
r water-soluble; ^polymer composition, said slump values 
being measured ^ - according to ASTM C-I43. 

^^0^ ' improved . ptocesV*; : 6f Claim 21 ^h^tein 
water -rec^irig agent is . sulfonated naphthale^ie . . 
formaldehyde condensate. • 



'^.DATED: 27 Kaxch>i986 

PHILLIPS OR^NDJEvAND FIT2PATRICK 
Attorneys f ori"""-:£/V a ' 

:V the : dow CHEMicAii Company . 
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